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Bony and Capsular Determinants of Glenohumeral 
'Locking' and 'Quadrant' Positions 
The anatomical relationships between the 
humerus and scapula were examined in the 
'locking' and 'quadrant' positions of the gleno-
humeral joint together with capsular influences 
on the shape of the 'quadrant'. The glenohumeral 
joints of four embalmed cadavers were dissected 
to define capsular attachments and fibre 
directions. Selected bony and soft tissue land-
marks were marked for reference. Four abduction 
angles were selected to represent 'locking' and 
parts of the 'quadrant'. A measuring board was 
designed to allow quantification and standardis-
ation of all test positions. 
The results show that at 'locking', the postero-
superior tip .of the glenoid contacted the humeral 
head in aI/specimens. During the 'quadrant, a 
number of soft tissues around the joint were 
found to be either stretched or compressed. The 
capsule was found to influence the shape of the 
'quadrant', and capsular stretch was noted 
anteriorly and inferiorly. 
The findings are discussed in relation to 
clinical implications. 
The 'locking' and 'quadrant' posit-
ionso£ the glenohumeral joint are 
examined during routine assessment 
olthe non~irritable shoulder. Maitland 
(1970, 1979) states they are capable of 
detecting minor joint signs and in 
addition may be used either as treat-
melit techniques or as starting posit-
ions for them. They are derived purely 
from clinical experience and observ-
ation and although, they have been 
used extensively in examination and 
treatment of shoulder conditions, the 
anatomical factors limiting movement 
of the normal shoulder during the tests 
have not been delineated. 
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. .'fhe patient lies supine while the' 
··tli~ri;lpi~tstabilizes the shoulder girdle· 
oi;1.n4abducts the arm at the shoulder, 
slightly posterior to the coronal plane, 
to approximately 85°. The arm is then 
maintained in slight horizontal ex· 
tension and medial rotation. The 
therapist places the distal third of the 
near-side forearm medial to the medial 
border of the patient's scapula and the 
fingers over the muscle trapezius to 
prevent the patient's shoulder from 
shrugging. The humerus reaches a 
'locked' position (Figure 1) when it 
cannot be (i) moved further towards 
the patient's head, (ii) laterally rotated 
or (iii) moved forward from the frontal 
plane (Maitland 1979). 
Figure 1: Locking position of the shoulder (adapted from Corrigan and 
M~dtland1983) 
'Quadrant' Position 
This is reached from the 'locked' 
position. The therapiststabiIlzes the 
shoulder girdle, maintaining the elbow 
at about 90° flexion. The preSsure main-
taining abduction is slightly relaxed to 
allow the humerus to move anteriorly 
and to laterally rotate until the arm 
has reached full flexion. A small arc of 
movement may be detected in this 
manoeuvre which resembles a 'hill' in 
the coronal plane. 
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A review of the literature on the 
'locking' and 'quadrant' positions 
reveals poor agreement regarding the 
bonyrelationships,capsular alignment 
and structures limiting movement of 
the limb during the tests. Corrigan and 
Maitland (1983) indicated 'locking' 
occurs when the greater tuberosity 
approximates a combination of the 
coracoacromial arch and coracoid 
process, and that 'quadrant' is when 
the greater tuberosity lies under the 
Glenohumeral 'Locking' and 'Quadrant' Positions 
Figure 2: Quadrant position of the shoulder (adapted from Corrigan and 
Maitland 1983) , 
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Figure 3: Measuring board 
acromion. Elvey (1985) agreed that 
the tuberosity contacted the coracoid 
in 'locking', but felt that 'quadrant' is 
when the greater tuberosity dililengages 
from the coracoid, allowing lateral 
rotation to proceed until the tuberosity 
approximates the apex of the glenoid. 
Tuttle (1977) and Lam (198.0) both felt 
that in theilocking'position the 
greater tuberosity impmgesagainst 
the underside of the acromion, and 
during 'quadrant' the superior edge of 
the tuberosity .approximates the post ... 
eriot edge of the glenoid labrum. 
While these studies have examined 
bony relationships, there have been 
only limited and mostly indirect refer-
ences to the role of the capsule in the 
tests. Mosely and Overgaard (1962) 
demonstrated a tendency to anterior 
dislocation when the middle gleno-
humeralligament is deficient, indicat-
ingstress ispIaced on the antero-
inferlor aspect of the capsule at 9()i> 
abduction; while Kessler and Hertling 
(1983) suggest fibre direction of the 
capsule determines the degree and 
type of movement at the, shoulder, and 
where there is anterior capsular 
tightness, abduction is restricted 
because of the reduced range of 
external rotation. 
Because of thesemconsistencies re-
ported,in the literature, the following 
two studies were performed: 
1. to investigate Ule anatomicalrelat-
ionships between the bony scapula and 
humerus dUring 'locking' and 'quad-
rant' of the shoulder, and; 
2. to examine the capsular attach-
ments of the glenohumeral joint, with 
particulatreferenceto fibre direction, 
and to relate the contribution which 
specific components of the capsule 
make to the shape of the 'quadrant'. 
Method 
Soft tissues were removed from the 
glenohumeral joint complex of four 
embalmed cadaver specimens (mean 
age: 84 years) ,leaving the capsule and 
ligaments intact. This enabled obser-
vation of the relevant anatomical 
structures. 
Neither the 'locking' nor 'quadrant' 
positions have been quantified, which 
made it difficult to ascertain with any 
degree of certainty that a cadaver was 
in fact in th~ correct test position. It 
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was decided that the 'locking' position 
for this study would be at 900 elbow 
flexion, neutral shoulder rotation and 
neutral horizontal flexion (varying 
marginally from the true 'locking' 
position, where fractional horizontal 
extension occurs). Therefore, although 
this does not represent the true 
'locking' position, it approximates it 
closely and was easily reproduced in 
the four cadavers. The 'quadrant' was 
tested using a 'roll over' technique, 
where abduction pressure is slightly 
relaxed ta allow the arm to be moved 
anteriorly from the frontal plane. 
Lateral rotation can then take place as 
abduction continues. Using this tech-
nique, observations were then taken on 
the specimens at 90 0 abduction, 
representing the 'locking' position, 
and 1050 , 1200 and 1350 abdu~tion, 
defining the' 'quadrant' position. 
y~ .. 
( '" 
To define each of the test positions it 
was necessary to measure movement 
of the arm in the coronal and horizontal 
planes. As there was no appropriate 
apparatus available for standardb:ing 
these positions, a measuring board 
Was developed which enabled move-
ment in both planes to be measured 
(Figure 3). 
Figure 4: Positioning of measuring board 
humeral ligament. A grid was pro-
jected onto the capsule and .a photo-
graph taken to illustrate the initial 
fibre direction and subsequent dis-
tortion of ~apsular fibres at each angle 
of abduction. The saine 'therapis 
carried out the tests .and the sam 
'marker' recorded all the mea sun 
ments for each specimen. 
Tip of olecranon proc~ss 
I 
8-8 
Axis 
The board was positioned under the 
cadaver's shoulder (Figure 4) and the 
scapula stabilized by looping a seat 
belt around .the specimen's scapula 
and securing it at the distal end of the 
table. To accurately determine both 
test positions in the coronal and 
horizontal planes, the elbow was 
flexed to 90° and a metal marker 
.placed at the tip ofthe plumb line was 
attached to the marker and lowered 
until it touched the board. From this 
point the vertical distance to the 
humeral head (dl) and to the marker 
(d2) were recorded (Figure 5). The 
abduction angle (e) was read l;iirectly 
from the board and the horizontal 
flexion angle IOL) calculated using the 
formula: 
-c.------------~--~~-- __ ~----_+------~~------
OL= tan-I d2 
d l 
The four test positions were repro-
duced for each specimen and the A-A 
relationships between the humerus 
and scapula observed .and recorded. A 
coloured marker was placed at each 
end of that part of the capsule which 
corresponded to the inferior gleno- Figure 5: Determination of abduction and horizontal flexion angles 
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Results 
Bony Relationships 
The bony relationship between the 
humerus and scapula was observed in 
each specimen in the four test posit-
ions. Certain consistent trends became 
apparent (Tables 1 and 2) . 
Capsular Relationships 
Capsular attachments were con-
sistent 'with those described in text-
books of anatomy. Although at times 
fibre directions of the capsule were 
difficult to visualise, in the neutral 
position of the shoulder the following 
orientation could be determined: the 
superior fibres ran downwards and 
laterally, the posterior fibres fanned 
out laterally from the glenoid, the 
anterior fibres ran downwards, for-
wards and laterally, showing increas-
ing obliquity and spiralled medially 
from above down. The posterior and 
anterior fibres crossed over and ran 
both anteroinferiorly and posteroin-
feriorly respectively. The' inferior 
fibres passed laterally from the glenoid 
to the humerus, running almost parallel 
to its long axis. 
The tautness or laxity of the gleno-
humeral joint capsule in the four meas-
ured positions were noted. Certain 
trends became apparent, and are 
listed in Table 3. 
Fibre directions were also noted at 
the four measured angles and are 
illustrated in Figure 6. 
• 90° abduction 
All posterior and superior aspects of 
the capsule were lax; the inferior was 
taut, and the anterior taut in two 
specimens and lax in two. 
• 105° abduction 
Posterior fibres were lax; superior 
fibres were taut in two specimens and 
lax in two; the anterior and inferior 
fibres were taut. 
• 120° abduction 
The anterior and inferior aspects were 
taut in all specimens, the superior lax 
and the posterior lax in three and );aut 
in one. 
Table 1: , 
Areas of impingement of humerus on scapula 
Abduction Specimen Inferior Surface 
Angle Number of Acromion 
(0) 
90 1 Anterior-medial 3/4 
2 Anterior-medial 3/4 
3 Anterior-medial 3/4 
4 Anterior-medial 1/2 
105 1 Anterior-medial 1/4 
2 Anterior-medial 3/4 
3 Anterior-medial 3/4 
4 Anterior-medial 1/2 
Glenoid 
Fossa 
Posterior-superior tip 
Superior 1/4 
Posterior-superior tip 
Posterior-superior tip 
Posterior-superior 1/4 
Posterior-superior tip 
Posterior-superior tip 
Posterior-superior tip 
• 135° abduction 
Anterior and inferior aspects were 
taut. while posterior and superior 
aspects were lax in all specimens. 
Bulging of the humeral head ant-
eriorly was greatest between 105° and 
120° abduction, and greatest inferiorly 
at 135°. Where the capsule was lax, 
bulging was more pronounced, and a 
definite 'hill' could be determined 
between 1200 and 135°. The humeral 
head then rolled into external rotation 
and continued to full flexion. Where the 
capsule was tight, movement was 
limited to a maximum angle of 1350 
abduction. The humerus continued 
into horizontal flexion, and no roll-over 
or 'hill' was evident in these cases. 
Where the capsule was taut, bulging 
was more anterior than inferior. The 
use of a grid projected onto the an-
teroinferior glenohumeral capsule gen-
erally confirmed the linear stretch of 
the capsule, althQugh it could not 
account for any 3-dimensional capsular 
distortion by the humeral head. 
Coracoid 
Process 
Coracoacromial 
Ligament 
Lateral 1/3 
Lateral 1/3 
Lateral 1/3 
Lateral 1/2 
Entire Length 
Lateral 113 
120 1 Anterior-medial 3/4 Superior 1/4 Inferior-posterior 1/2 Entire Length 
Lateral 3/4 
Lateral 1/2 
2 
3 
4 
135 1 
2 
3 
4 
Anterior-medial 3/4 
Anterior-medial 3/4 
Anterior-medial 1/2 
Anterior-medial 3/4 
Anterior-medial 112 
Anterior-medial 3/4 
Anterior-medial 1/2 
Posterior-superior 1/2 
Posterior-superior tip 
Posterior-superior 1/2 
Superior 1/4 
Posterior-superior tip 
Posterior-superior 1/2 
Inferior-posterior 1/4 Entire Length 
Lateral 1/2 
Lateral 1/2 
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Table 2: 
Areas of impingement of scapula on humerus 
Abduction Specimen Greater Tendon of Lesser Humeral 
Angle Number Tuberosity Long Head Tuberosity Head 
(0) of Biceps 
90 1 Supraspinatus· 
2 Supra/infraspinatus Yes 
3 Supra/infraspinatus 
4 Supraspinatus 
105 1 Supraspinatus Yes 
2 Supra/infraspinatus Yes 
3 Supra/infraspinatus 
4 Supraspinatus Yes 
120 1 Supraspinatus Yes 
2 Supra/infraspinatus Yes 
3 Supra/infraspinatus Yes 
4 Supraspinatus Yes 
135 1 Supraspinatus Yes 
2 Supra/infraspinatus Yes 
3 Supra/infraspinatus Yes 
4- Supraspinatus Yes 
Discussion 'Locking' Position 
The mechanics of 'locking' and 
'quadrant' represent a complex inter-
action of horizontal Oexion, abduction 
and rotation and as such, the four 
positions assessed in this study are not 
intended to portray the precise move-
ments conducted in practice. However, 
from the measurements taken, the 
anatomical observations provide addit· 
ional information on the structures 
limiting the tests. 
The postero-superior tip of the 
glenoid fossa and the lateralquarter of 
the humeral head and tip of the greater 
tuberosity were in contact in all speci-
mens (Table 1). In addition, the 
coracoacromialligament was stretch-
ed by the humerus in three of the four 
specimens. These observations are of 
particular interest as none of the 
previous studies note any involvement 
Table 3: 
Capsular tension during abduction 
114 
114 
114 
1/2 
1/2 
1/2 
1/4 
1/4 
1/2 
1/3 
1/2 
Subscapularis 1/2 
112 
112 
1/2 
Subscapularis 3/4 
of the glenoid, humeral head or 
coracoacromialligament in 'locking' . 
The greater tuberosity was found to 
impinge on the coracoacromial arch in 
all specimens. Previous studies support 
this observation, with Emery and Guet 
(1985) specifically notinglnvolvement 
of the infraspinatus area. This study 
noted involvement of the supraspinatus 
in all specimens and the infraspinatus 
in two of the four specimens (Table 2) . 
Superior Posterior 
Capsule Position 
Anterior Inferior 
90 0 abd lax lax 
105°abd lax in 2 lax 
taut in 2 
1200 abd lax lax in 3 
taut in 1 
135°abd lax lax 
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laxin2 
taut in 2 
taut 
taut 
taut 
lax in 1 
taut in 3 
taut 
taut 
taut 
The antero-medial part of the inferior 
surface of the acromion was in contact 
with the humerus in all specimens 
(Table 1). This observation is con-
sistent with the findings of Corrigan 
and Maitland (1983), Tuttle (1977), 
Lam (1980) and Emery and Guet 
(i985) . 
The tendon of the long head of biceps 
was compressed between the coraco-
acromial arch and humerus in one 
specimen (Table 2). This has not pre-
viously been reported. 
,Corrigan and Maitland (1983) and 
Elvey (1985) both suggested that the 
coracoid process may approximate 
the greater tuberosity in 'locking'. In 
this study, however, no such relation-
ship was observed. 
Important implications of the above 
findings are the possible involvement 
of: 
• the glenoid labrum: as a result of 
pressure from the humeral head on the 
glenoid fossa there is also pressure on 
the labrum . 
• the acromioclavicular joint and sub-
acromial bursa: as a result of pressure 
from the humeral head on the acromion 
and coracoacromial ligament, press-
ure is also placed on the acromioclav-
icular joint and the subacromial 
bursa. 
'Quadrant' Position 
Contact Between the Humerus and the 
Scapula 
The tendon of the long head of biceps 
was compressed at 105° abduction in 
three of the four specimens and at 
120°-135° abduction in all specimens 
(Table 2). In addition, the humeral 
head was found to always contact the 
scapula (Table 2) . Again, these obser-
vations ani of particular interest as 
previous studies do not note any 
involvement of the tendon or humeral 
head in 'quadrant'. 
Contact Between the Scapula and the 
Humerus 
The antero-medial part of the inferior 
surface of the acromion was found to 
always contact the humerus (Table 1). 
This observation is only supported by 
Corrigan and Maitland (1983). 
The postero-superior tip of the 
glenoid cavity was found to contact the 
humerus at 105°-120° abduction in all 
Glenohumeral 'Locking' and 'Quadrant' Positions 
Fibre direction at 90 0 abduction 
Fibre direction at 105 0 abduction 
Fibre direction at 1200 abduction 
Fibre direction at 135 0 abduction 
Figure 6: Directional change in superior(s), anterior(a) and inferior(i) 
fibres of capsule during abduction (anterior view) 
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specimens and at 135° abduction in 
three of the four specimens (Table 1) . 
These findings correlate with those of 
Tuttle (1977), Lam (1980) and Elvey 
(1985) . 
The coracoacromial ligament was 
involved at 105°-135° abduction in 
three of the four specimens (Table 1). 
This observation was also made by 
Lam (1980). 
The greater tuberosity was found to 
always impinge on the coracoacromial 
arch. This is consistent with the 
findings of all authors. This study, 
however, specifically noted involve-
ment of the supraspinatus attachment 
area in all specimens and the infra-
spinatus in one specimen. 
The coracoid process and the sub-
scapularis area of the lesser tuberosity 
were found to impinge at 120°-135° 
abduction in one specimen. Previous 
studies do not note any such invoive-
ment. 
As in 'locking' , important impli-
cations of the findings are the in-
volvement of the glenoid labrum 
acromioclavicular joint and subacrom: 
ial bursa. 
The size and extensibility of the 
glenohumeral joint capsule were found 
to be significant factors in determining 
the shape of the 'quadrant'. Where the 
capsule was taut there was no obser-
vable 'hill'; however, where the cap-
sule was loose, a 'hill' could be 
determined. At abduction angles less 
than 120° the anterior and antero-
inferior aspects of the capsule were 
increasingly taut and anterior humeral 
head bulging was considerable. Be-
tween 1200 and 135° abduction capsular 
tightness and humeral head bulging 
was more inferior. Therefore, any loss 
of antero-inferior extensibility of the 
capsule or changes in capsular ex-
tensibilitydue totrauma, inflammation 
or fibrosis may be expected to alter 
shoulder function and result in a 
change in shape of the quadrant. 
Summary 
When using the 'locking' and 
'quadrant' positions in the examination 
and treatment of glenohumeral joint 
conditions, restriction of movement 
and pain are found. The results of this 
study suggest that a number of pain 
sensitive structures may be involved, 
namely: 
(a) during 'locking': the supraspinatus 
tendon, coracoacromial ligament 
glenoid labrum, acromioclavicula; 
joint, and subacromial bursa. Where 
there is anteroinferior capsular tight-
ness, movement may be restricted. 
(b) during 'quadrant': the supraspin-
atus t~ndon, coracoacromialligament, 
glenOid labrum, acromioclavicular 
joint, and subacromial bursa are 
implicated. The tendon of long head of 
biceps, the superior, anterior and 
inferior fibres of the capsule, and, to a 
lesser extent, tendons of infraspinatus 
and subscapularis may also be 
involved. 
As a large number- of pain sensitive 
structures may be involved, it is vital 
that the therapist determines where 
the patient experiences pain and/or 
restriction. By correlating this in-
formation with palpatory and other 
test findings, it may be possible in the 
future to use the tests not only for the 
treatment of shoulder conditions but 
also for their diagnosis and prognosis. 
This may be possible by noting where 
in the range of motion the symptom is 
located, the quality of resistance 
evident (Le. the 'end-feel'), and the 
type of pain the patient experiences. It 
may also be possible to recommend a 
more definitive use of combined start-
ing positions and passive treatment 
techniques designed to affect certain 
parts of the capsule according to fibre 
alignment and maximum stretch. 
. In comparing the results of this 
~tudy with previous findings' it is 
Important to bear in mind that,in 
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much of the previous work, methods 
have not been quantified; in cadaver 
studies observations have been made 
on oilly one cadaver, and articular 
surfaces have been viewed via windows 
in the capsule, perhaps thereby altering 
joint function. The present study 
attempted to overcome some of these 
problems by observing multiple 
cadaverspecimens,therebyincreasing 
the ?umber of observations, and by 
leavmg the capsule intact. However, 
because the specimens used in this 
study were also embalmed, and aged 
in the eighth decade, care should be 
taken in interpreting and extrapolating 
from this data. 
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